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Metformin delays high glucose-induced hippocampal neuron senescence via the PP2A/Tau pathway

Meng Ran, Hou Wenjie, Xu Junsong, Yu Xiang, Zheng Wei (No.903 Hospital of Joint Logistic Support Force,
310000 Hangzhou, Zhejiang, China)

[Abstract]Objective Investigation of the impact of metformin (Met) on high-glucose-induced senescence in hip-
pocampal neuronal cells via the protein phosphatase 2A (PP2A)/Tau signaling pathway. Methods  Exposing hippoc-
ampal neuronal cells to different concentrations of high glucose (25, 45, 65, 85 mmol/L) identified the optimal con-
centration for establishing an aging model. The effects of various Met concentrations (0, 0.1, 1, 20, 50 umol/L) on
aged hippocampal neurons were evaluated to determine the most effective Met concentration. The impact of different
glucose and Met concentrations on experimental hippocampal neuronal cells was assessed using senescence-associ-
ated B-galactosidase (SA-B-Gal) staining and cell count kit (CCK) cell proliferation assays. After selecting the most
suitable high-glucose concentration and optimal Met concentration for intervention, changes in PP2A and Tau protein
levels in the treated aged hippocampal neurons were analyzed by Western blot. Results (1) At a glucose concentra-
tion of 45 mmol/L, hippocampal neuronal cells exhibited significant proliferation inhibition, showing typical aging
characteristics such as enlarged, flattened morphology and increased vacuolization, along with a marked increase in
the number of SA-B-gal positive cells. In aged neurons, PP2A activity decreased while Tau protein expression incre-
ased (all P < 0.05). This concentration was selected to establish a cellular aging model. (2) Under intervention with
10 umol/L. Met, the proliferative capacity of aged hippocampal neurons partially recovered, and the number of SA-f
-gal positive cells decreased. PP2A activity increased and Tau protein expression decreased in aged neurons (all P <

0.05). Conclusions Methionine has the potential to delay senescence in hippocampal neuronal cells induced by high
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glucose levels, possibly through mechanisms involving the upregulation of PP2A activity and the downregulation of

Tau protein expression.
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